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What Is Claimed Is : 

1. A method for treating a hepatitis virus infection in a mammal, comprising 
administering to said mammal an anti-hepatitis virus effective amount of at least one N- 
substituted-l,5-dideoxy-l,5-imino-D-glucitol compound of Formula I or a 
pharmaceutically acceptable salt thereof: 



ox 




(I) 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxy alkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl. 

2. The method of claim 1 , wherein R is straight chain alkyl having a chain length 
of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

3. The method of claim 2, wherein R is nonyl. 

4. The method of claim 1 , wherein R is straight chain alkyl having a chain length 
of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 
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5. The method of claim 4, wherein R is nonyl. 

6. The method of claim 5, wherein said alkanoyl is butanoyl. 

7. The method of claim 1, wherein said A^substitated-1, 5-dideoxy- 1,5-imino-D- 
glucitol compound is selected from the group consisting of: 

Af-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-octyl)-l ,5-dideoxy-l ,5-imino-D r glucitol; 
A^-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-decy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AHn-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
//-(n-dodecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AHn-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AT-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-octadecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-hepty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate 
^/-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-nonyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(n-decy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AKn-undecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-tetradecyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
AKn-pentadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
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AT-(n-hexadecyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A/-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^(n-octadecyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
A^(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-eicosyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A^-ethylhexyl)-! ,5-dideoxy- 1 ,5-imino-D-glucitol; 
A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(5-methylhexyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol; 
N-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A?-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(7-methyloctyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol; 
iV-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(4-cyclohexylbuty 1)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol; 
N-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-phenylpropyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(6-pheny lhexyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
7V-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(4-ethylhexyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
AH5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A/-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
^-(l-pentylpentylhexyO-l^-dideoxy-ljS-imino-D-glucitol, tetrabutyrate; 
7V-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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7V-(7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A?-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( 1 -phenylmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
Af-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-oxa-n-decy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
7V-(7-oxa-n-decy 1)-1, 5-dideoxy- 1 ,5-imino-D-glucitol, tetraacetate; 
7V-(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A L (9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
iV-(3-oxa~n-nonyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol ; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

8. The method of claim 1, wherein said pharmaceutically acceptable salt is 
selected from the group consisting of acetate, adipate, alginate, citrate, aspartate, 
benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, camphor sulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hy drobromide , hy droiodide , 2-hy droxy-ethanesulfonate , lactate , maleate , 
methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, palmoate, pectinate, 
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persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 

9. A method for treating a hepatitis virus infection in a mammal, comprising 
administering to said mammal an antiviral composition comprising an antiviral effective 
amount of at least one A^substituted-l,5-dideoxy-l,5-imino-D-glucitol compound of 
Formula I or a pharmaceutical^ acceptable salt thereof: 



ox 




R 



wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C^, branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxy alkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl. 

10. The method of claim 9, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

1 1 . The method of claim 10, wherein R is nonyl. 

12. The method of claim 9, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 
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13. The method of claim 12, wherein R is nonyl. 

14. The method of claim 13, wherein said alkanoyl is butanoyl. 

15. The method of claim 9, whereinsaid W-substitated-1, 5-dideoxy- 1,5-imino-D- 
glucitol compound is selected from the group consisting of: 

AHn-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
W-(n-octy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
A^-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-hexadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
A^-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-nonadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AKn-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate 
AKn-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-undecyl)-l, 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AKn-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-tridecyl)-l ,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-pentadecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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AKn-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-eicosyI)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKl-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
^/-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK7-methyloctyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol ; 
7V-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(9-methyldecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK6-cyclohexylhexyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
A^-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-( 1 -cyclohexy lmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AHl-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(3 -(4-methyl)-pheny lpropy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
A^(6-phenylhexy 1)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol ; 
A?-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH5-methylhexyl)-l, 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AH3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( 1 -pentylpentylhexyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate; 
7V-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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iV-(7-methyloctyl-)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetrabutyrate; 
A^-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(4-cyclohexy lbuty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
7V-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH 1 -pheny lmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
Af-(3-phenylpropyl)-l, 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(6-phenylhexyl)-l, 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
7V-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
Af-(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
iV-(3-oxa-n-nonyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

16. The method of claim 9, wherein said pharmaceutical^ acceptable salt is 
selected from the group consisting of acetate, adipate, alginate, citrate, aspartate, 
benzoate, benzenesulfonate, bisulfate, butyrate, camphor ate, camphor sulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hydrobromide , hydroiodide , 2-hy droxy-ethanesulfonate , lactate , maleate , 
methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, palmoate, pectinate, 
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persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 

17. A method for treating a hepatitis virus infection in a mammal, comprising 
administering to said mammal an antiviral composition consisting essentially of an 
antiviral effective amount of at least one A^-substituted-l,5-dideoxy-l,5-imino-D-glucitol 
compound of Formula I or a pharmaceutically acceptable salt thereof: 



ox 




(I) 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxy alkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl. 

18. The method of claim 17, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

19. The method of claim 18, wherein R is nonyl. 

20. The method of claim 17, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 
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21. The method of claim 20, wherein R is nonyl. 

22. The method of claim 21, wherein said alkanoyl is butanoyl. 

23. The method of claim 17, whereinsaid AT-substitated-l,5-dideoxy-l,5-imino-D- 
glucitol compound is selected from the group consisting of: 

A^-(n-heptyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
Af-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-dodecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-tridecy 1)- 1 ,5-dideoxy- 1 , 5-imino-D-glucitol ; 
Af-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(n-pentadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
Af-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
^/-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(n-nonadecy 1)- 1 , 5 -dideoxy- 1 , 5 -imino-D-glucitol ; 
TV-(n-eicosyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
Af-(n-heptyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate 
A^-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-undecyl)-l, 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-pentadecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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AHn-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-eicosy 1)- 1 ,5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
Af-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A r -(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A?-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A?-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-( 10-methy lundecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
Af-(6-cyclohexy Ihexyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
A^(4-cyclohexylbutyl)-l, 5-dideoxy- 1, 5-imino-D-glucitol; 
AH2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A?-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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A^(7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHl-cyclohexylmethyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AHl-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH3-phenylpropyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AK3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHT-oxa-n-decyO-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-oxa-n-decyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate; 
A^-(7-oxa-n-decyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetraacetate; 
iV-(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(9-oxa-n-decyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
AK7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(3-oxa-n-nonyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetraacetate; 
Af-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7 y 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

24. The method of claim 17, wherein said pharmaceutical^ acceptable salt is 
selected from the group consisting of acetate, adipate, alginate, citrate, aspartate, 
benzoate, benzenesulfonate, bisulfate, butyrate, camphor ate, camphor sulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hydrobromide, hydroiodide, 2-hydroxy-ethanesulfonate, lactate, maleate, 
methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, palmoate, pectinate, 




Case No. 3115 62 SRL 6109 

EM048945676US PATENT 



persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 

25. A method for treating a hepatitis virus infection in a mammal, consisting 
essentially of administering to said mammal an antiviral effective amount of at least one 
A^-substituted-l,5-dideoxy-l,5-imino-D-glucitol compound of Formula I or a 
pharmaceutical^ acceptable salt thereof: 



ox 




oz 



I 

R 



(I) 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxy alkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl. 

26. The method of claim 25, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

27. The method of claim 26, wherein R is nonyl. 

28. The method of claim 25, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

29. The method of claim 28, wherein R is nonyl. 
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30. The method of claim 29, wherein said alkanoyl is butanoyl. 



3 1 . The method of claim 25 , wherein said TV-substituted- 1 ,5-dideoxy- 1 ,5-imino-D- 
glucitol compound is selected from the group consisting of: 
Af-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^n-undecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
TV-(n-tridecyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol; 
7V-(n-tetradecyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol; 
TV-(n-pentadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
7V-(n-hexadecy 1)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol ; 
Af-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-nonadecyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol ; 
AKn-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AT-(n-hepty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabuty rate 
Af-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
AKn-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
AHn-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
AKn-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
A^-(n-dodecyl)-l ,5-dideoxy : l ,5-imino r D-glucitol, tetrabuty rate; 
AHn-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
AT-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
iV-(n-pentadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabuty rate ; 
N-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
W-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
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W-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A L (4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH 1 -buty lbuty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AH7-methy loctyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AH8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH4-cy clohexy lbuty 1)-1 ,5-dideoxy-l ,5-imino-D-glucitol; 
AH2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH 1 -cyclohexy lmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AH 1 -pheny lmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AH3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH3 -(4-methyl)-pheny lpropyl)- 1 , 5-dideoxy- 1 , 5 -imino-D-glucitol ; 
AH6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH2-ethylhexyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A^-(4-ethy lhexy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
Af-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH 1 -penty lpenty lhexy 1)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate ; 
AH1 -buty lbuty 1)-1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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A^-(9-methyldeeyl)-l ,5-dideQxy-l,5-imino-D-glucitol, tetrabutyrate; 
AH10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(6-cyclohexylhexyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
W-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^(2-cyclohexylethyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
A^(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHl-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH3-(4-methyl)-phenylpropyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate ; 
AK6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(7-oxa-n-decy 1)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate; 
A^-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
7V-(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-oxa-n~nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
7V-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

32. The method of claim 25, wherein said pharmaceutically acceptable salt is 
selected from the group consisting of acetate, adipate, alginate, citrate, aspartate, 
benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, camphor sulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hydrobromide , hy droiodide , 2-hy droxy-ethanesulfonate , lactate , maleate , 
methanesulfonate, nicotinate, 2-naphthaIenesulfonate, oxalate, palmoate, pectinate, 
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 



Case No. 3115 

EM048945676US 



66 



SRL 6109 
PATENT 



33. A method for treating a hepatitis virus infection in a mammal, consisting 
essentially of administering to said mammal an antiviral effective amount of an antiviral 
compound consisting essentially of at least one N-substituted-l,5-dideoxy-l,5-imino-D- 
glucitol compound of Formula I or a pharmaceutical^ acceptable salt thereof: 



wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl. 

34. The method of claim 33, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

35. The method of claim 34, wherein R is nonyl. 

36. The method of claim 33, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

37. The method of claim 36, wherein R is nonyl. 



ox 




R 



(I) 



38. The method of claim 37, wherein said alkanoyl is butanoyl. 
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39. The method of claim 33, wherein said TV-substituted- 1 ,5-dideoxy-l ,5-imino-D- 
glucitol compound is selected from the group consisting of: 
AKn-heptyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-octyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AHn-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AT-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-pentadecyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
A^-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A4n-heptadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AHn-octadecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-eicosyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
A^-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate 
AHn-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-decyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-octadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AHn-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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Af-(n-eicosyl)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetrabutyrate; 
A^-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AT-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-( l-pentylpentylhexyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol; 
A^-Cl-butylbutyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(9-methyldecyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol; 
AH10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-( 1 -pheny lmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
iV-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
^-(S-C^methyO-phenylpropyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A/-(3-propylhexyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(7-methyloctyl-)-l, 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
Af-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(9-methyldecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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AH6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(4-cy clohexy lbuty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
7V-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHl-cyclohexylmethyO-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-( 1 -pheny lmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AK3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(7-oxa-n-decyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetraacetate; 
7V-(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(9-oxa-n-decy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
7V-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
7V-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

40. The method of claim 33, wherein said pharmaceutical^ acceptable salt is 
selected from the group consisting of acetate, adipate, alginate, citrate, aspartate, 
benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hy drobromide , hydr oiodide , 2-hy droxy-ethanesulf onate , lactate , maleate , 
methanesulfonate , nicotinate , 2-naphthalenesulfonate , oxalate , palmoate , pectinate , 
per sulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 
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41. A method for treating a hepatitis virus infection in a mammal, consisting 
essentially of administering to said mammal a first amount of at least one Af-substituted- 
l,5-dideoxy-l,5-imino-D-glucitol compound of Formula I or a pharmaceutical^ 
acceptable salt thereof: 



ox 




(I) 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; and 

a second amount of an antiviral compound selected from the group consisting of 
a nucleoside antiviral compound, a nucleotide antiviral compound, an immunomod-ulator, 
an immunostimulant, and mixtures thereof, 

wherein said first and second amounts of said compounds together comprise an 
anti-hepatitis virus effective amount of said compounds. 

42. The method of claim 41, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

42. The method of claim 42, wherein R is nonyl. 

43. The method of claim 41, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 
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44. The method of claim 43, wherein R is nonyl. 

45. The method of claim 44, wherein said alkanoyl is butanoyl. 

46. The method of claim 41 , wherein said Af-substituted-1 ,5-dideoxy-l ,5-imino-D- 
glucitol compound is selected from the group consisting of: 

AKn-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-nony 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
7V-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(n-undecyl)-l, 5-dideoxy- 1, 5-imino-D-glucitol; 
7V-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
TV-(n-pentadecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate 
Af-(n-octyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(n-decyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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AHn-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-eicosyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKl-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(8-methy lnonyl)- 1 , 5-dideqxy- 1 , 5-imino-D-glucitol ; 
AH9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AT-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(6-cyclohexylliexyl)-l,5-dideoxy-l, 5-imino-D-glucitol; 
AK4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
^-(l-cyclohexylmethyO-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Ar-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 



Case No. 3115 

EM048945676US 



73 



SRL 6109 
PATENT 



A^-(7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH9-methyldecyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A^-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(l -cy clohexy lmethy 1)- 1 , 5 -dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
A?-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-(4-methyl)-phenylpropyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
iV-(6-phenylhexyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A^-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(7-oxa-n-decyl)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetraacetate; 
Af-(3-oxa-n-decyl)-l,5-dideoxy-l, 5-imino-D-glucitol; 
iV-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
Af-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 



47. The method of claim 41, wherein said nucleoside or nucleotide antiviral 



compound is selected from the group consisting of: 

(+)-cis-5-fluoro-l-[2-(hydroxy-methyl)-[l,3-oxathiolan-5-yl]cytosine; 
(-)-2 ' -deoxy-3 ' -thiocy tidine-5 ' -triphosphate (3TC) ; 

(-)-cis-5-fluoro-l-[2-(hydroxy-methyl)-[l,3-oxathiolan-5-yl]cytosine (FTC); 
(-)2',3\ dideoxy-3'-thiacytidine [(-)-SddC]; 

1 -(2 1 -deoxy-2 f -fluoro-beta-D-arabinofuranosy l)-5-iodocy tosine (FI AC) ; 
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1 -(2 1 -deoxy-2 1 -fluoro-beta-D-arabinofuranosy l)-5-iodocy tosine triphosphate 
(FIACTP); 

1 -(2 ' -deoxy-2 1 -fluoro-beta-D-arabinofuranosy l)-5-methy luracil (FM AU) ; 

1 -beta-D-r ibofur anosy 1- 1,2, 4-tr iazole-3 -carboxamide ; 

2 * , 3 * -dideoxy-3 ' -fluoro-5-methy 1-dexocy tidine (FddMeCy t) ; 
2 ' , 3 1 -dideoxy-3 ' -chloro-5-methy 1-dexocy tidine (ClddMeCy t) ; 
2 ' ,3 1 -dideoxy-3 1 -amino-5-methyl-dexocytidine (AddMeCyt) ; 
2\3'-dideoxy-3'-fluoro-5-methyl-cytidine (FddMeCyt); 

2* ^^dideoxy-S^chloro-S-methyl-cytidine (ClddMeCyt); 

2 ' , 3 1 -dideoxy-3 ' -amino-5-methy 1-cy tidine (AddMeCyt) ; 

2 1 , 3 ' -dideoxy-3 * -fluorothy midine (FddThd) ; 

2 ' , 3 * -dideoxy-beta-L-5-fluorocy tidine (beta-L-FddC) ; 

2* ,3 '-dideoxy-beta-L-5-thiacy tidine; 

T ,3 '-dideoxy-beta-L-5-cytidine (beta-L-ddC); 

9-( 1 , 3 -dihy droxy-2-propoxy methy l)guanine ; 

2 ? -deoxy-3 ' -thia-5-fluorocy tosine ; 

3 ' -amino-5-methy 1-dexocy tidine (AddMeCyt) ; 

2-amino- 1 , 9- [(2-hydroxy methy 1- 1 -(hy droxymethy l)ethoxy ] methyl] -6H-pur in-6-one 
(gancyclovir); 

2-[2-(2-amino-9H-purin-9y)ethyl]-l ,3-propandil diacetate (famciclovir); 

2-amino- 1 ,9-dihydro-9-[(2-hydroxy-ethoxy)methy l]6H-purin-6-one (acyclovir) ; 

9-(4-hydroxy-3 -hydroxy methy 1-but- 1 -yl)guanine (penciclovir) ; 

9-(4-hy droxy-3 -hy droxymethy 1-but- 1 -y l)-6-deoxy-guanine , diacetate (famciclovir) ; 

3 1 -azido-3 ' -deoxy thy midine ( AZT) ; 

3 ' -chloro-5 -methy 1-dexocy tidine (ClddMeCyt) ; 

9-(2-phosphony 1-methoxyettiy l)-2 ' , 6 ? -diaminopur ine-2 ' , 3 1 -dideoxyr iboside ; 
9-(2-phosphony lmethoxy ethy l)adenine (PMEA) ; 
acyclovir triphosphate (ACVTP); 
D-carbocyclic-2 1 -deoxy guanosine (CdG) ; 
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dideoxy-cytidine; 
dideoxy-cytosine (ddC); 
dideoxy-guanine (ddG); 
dideoxy-inosine (ddl); 

E-5-(2-bromovinyl)-2 ! -deoxyuridine triphosphate; 
fluoro-arabinofuranosyl-iodouracil; 

1 -(2 ' -deoxy-2 1 -fluoro- 1 -beta-D-arabinofuranosy l)-5-iodo-uracil (FI AU) ; 
stavudine; 

9-beta-D-arabinofuranosyl-9H-purine-6-amine monohydrate (Ara-A); 
9-beta-D-arabinofuranosy l-9H-pur ine-6-amine-5 ' -monophosphate monohydrate 
(Ara-AMP); 

2-deoxy-3 ' -thia-5-fluorocy tidine; 
2 1 , 3 ' -dideoxy-guanine ; and 
T ,3 '-dideoxy-guanosine. 

48. The method of claim 41 , wherein said iV-substituted-1 ,5-dideoxy-l ,5-imino-D- 
glucitol compound is selected from the group consisting of Af-(n-nonyl-)-l ,5-dideoxy-l ,5- 
imino-D-glucitol or a pharmaceutically acceptable salt thereof, A^-(n-nonyl-)- 1 ,5-dideoxy- 
1,5-imino-D-glucitol, tetrabutyrate or a pharmaceutically acceptable salt thereof, and 
mixtures thereof; and 

wherein said nucleoside or nucleotide antiviral compound is (-)-2'-deoxy-3'- 
Aiocytidine-5' -triphosphate (3TC). 



% 49. A method for treating a hepatitis B virus infection in a mammal, comprising 
^administering to said mammal from about 0.1 mg/kg/day to about 100 mg/kg/day of at 
least one N-substituted-l,5-dideoxy-l,5-imino-D-glucitol compound of Formula I or a 
pharmaceutically acceptable salt thereof: 
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I 

R 

(I) 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxy alkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; and 

from about 0.1 mg/person/day to about 500 mg/person/day of a compound 
selected from the group consisting of a nucleoside antiviral compound, a nucleotide 
antiviral compound, and a mixture thereof. 

50. The method of claim 49, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

51. The method of claim 50, wherein R is nonyl. 

52. The method of claim 49, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

53. The method of claim 52, wherein R is nonyl. 



54. The method of claim 53, wherein said alkanoyl is butanoyl. 
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55. The method of claim 49, whereinsaid Af-substitated-l,5-dideoxy-l,5-imino-D- ^/ 
glucitol compound is selected from the group consisting of: 

AKn-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

AKn-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
5 Af-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

Af-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

A^-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

Af-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

A/-(n-tridecyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
Hit) A^-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

J:I A^-(n-pentadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol ; 

h j 7V-(n-hexadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 

^ AHn-heptadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol ; 

O A^n-octadecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 

|=15 7V-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

[i !% 7V-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

y 1 A^-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate 

7V-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

7V-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
20 7V-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

A^-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

Af-(n-dodecyl)-l, 5-dideoxy- 1, 5-imino-D-glucitol, tetrabutyrate; 

A^-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

Af-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
25 A^n-pentadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate; 

Af-(n-hexadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 

7V-(n-heptadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate; 

7V-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

Af-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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7V-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A/-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-( 10-methylundecyl)- 1 ,5-dideoxy- 1 , 5-imino-D-glucitol ; 
Af-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-( 1 -cy clohexy lmethy 1)- 1 , 5 T ^iideoxy- 1 , 5-imino-D-glucitol ; 
AT-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A/-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKl-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(7-methy loctyl-)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate; 
Af-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A?-( 10-methylundecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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7V-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK4-cyclohexy lbuty 1)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
Af-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( 1 -cy clohexy Imethy 1)- 1 ,5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AKl-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-phenylpropyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(7-oxa-n-decyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(7-oxa-n-decyl)-l,5-dideoxy-l, 5-imino-D-glucitol, tetraacetate; 
N-(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK3-oxa-n-nonyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
iV-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7 , 10 , 1 3-trioxa-n-tetradecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol . 

56. The method of claim 49, wherein said nucleoside or nucleotide antiviral 
compound is selected from the group consisting of: 

( + )-cis-5-fluoro- 1 - [2-(hydroxy-methy l)-[ 1 , 3-oxathiolan-5-y 1] cy tosine; 
(-)-2 ' -deoxy-3 ' -thiocy tidine-5 ' -triphosphate (3TC) ; 

(-)-cis-5-fluoro-l-[2-(hydroxy-methyl)-[l,3-oxathiolan-5-yl]cytosine (FTC); 
(-)2\3\ dideoxy-S'-thiacytidine [(-)-SddC]; 

1 -(2 ' -deoxy-2 * -fluoro-beta-D-arabinofuranosy l)-5-iodocy tosine (FI AC) ; 
1 -(2 ' -deoxy-2 ' -fluoro-beta-D-arabinofuranosyl)-5-iodocytosine triphosphate 
(FIACTP); 

1 -(2 ' -deoxy-2 ' -fluoro-beta-D-arabinofuranosy l)-5-methy luracil (FM AU) ; 
1-beta-D-ribofiiranosyl- 1 ,2,4-triazole-3-carboxamide; 
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2 1 , 3 ' -dideoxy-3 ' -fluoro-5-methy 1-dexocytidine (FddMeCy t) ; 
T ,3' -dideoxy-3' -chloro-5-methy 1-dexocytidine (ClddMeCyt); 
2 ' ,3 ' -dideoxy-3 ' -amino-5-methyl-dexocytidine (AddMeCyt) ; 
2 \ 3 ' -dideoxy-3 ' -fluoro-5-methy 1-cy tidine (FddMeCy t) ; 
2' ,3 ' -dideoxy-3' -chloro-5-methy 1-cy tidine (ClddMeCyt); 
2 ' , 3 ' -dideoxy-3 ' -amino-5-methy 1-cy tidine (AddMeCyt) ; 
2 * ,3 ' -dideoxy-3 ' -fluorothymidine (FddThd) ; 
2 ' , 3 ' -dideoxy-beta-L-5-fluorocy tidine (beta-L-FddC) ; 

2 \ 3 ' -dideoxy-beta-L-5-thiacy tidine ; 

2 ' , 3 1 -dideoxy-beta-L-5-cy tidine (beta-L-ddC) ; 
9-(l,3-dihydroxy-2-propoxymethyl)guanine; 
2 1 -deoxy-3 ' -thia-5-fluorocytosine; 

3 '-amino-5-methy 1-dexocytidine (AddMeCyt); 

2-amino-l,9-[(2-hydroxymethyl-l-(hydroxymethyl)ethoxy]methyl]-6H-p^ 
(gancyclovir); 

2-[2-(2-amino-9H-purin-9y)ethyl]-l ,3-propandil diacetate (famciclovir); 
2-amino- 1 , 9-dihy dro-9- [(2-hy droxy-ethoxy )methy 1] 6H-pur in-6-one (acyclovir) ; 
9-(4-hydroxy-3-hydroxymethyl-but-l-yl)guanine (penciclovir); 
9-(4-hydroxy-3-hydroxymethyl-but-l-yl)-6-deoxy-guanine, diacetate (famciclovir); 
3 * -azido-3 ' -deoxy thymidine ( AZT) ; 
3 f -chloro-5-methy 1-dexocytidine (ClddMeCyt) ; 

9-(2-phosphonyl-methoxyethyl)-2 , ,6'-diaminopurine-2' ,3 '-dideoxyriboside; 

9-(2-phosphonylmethoxyethyl)adenine (PMEA) ; 

acyclovir triphosphate (ACVTP); 

D-carbocyclic-2 1 -deoxyguanosine (CdG) ; 

dideoxy-cy tidine ; 

dideoxy-cytosine (ddC); 

dideoxy-guanine (ddG); 

dideoxy-inosine (ddl); 
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E-5-(2-bromovinyl)-2' -deoxyuridine triphosphate; 
fluoro-arabinofuranosyl-iodouracil; 

1 -(2 ' -deoxy-2 ' -fluoro- 1 -beta-D-arabinofiiranosy l)-5-iodo-uracil (FIAU) ; 
stavudine; 

9-beta-D-arabinofuranosyl-9H-purine-6-amine monohydrate (Ara-A); 
9-beta-D-arabinofuranosy l-9H-purine-6-amine-5 1 -monophosphate monohydrate 
(Ara-AMP); 

2-deoxy-3 ' -thia-5-fluorocytidine; 
2',3'-dideoxy-guanine; and 
2 ' , 3 ' -dideoxy-guanosine . 

57. The method of claim 49, whereinsaid A^-substituted-l,5-dideoxy-l,5-imino-D- 
glucitol compound is selected from the group consisting of 7V-(n-nonyl-)-l ,5-dideoxy-l ,5- 
imino-D-glucitol or a pharmaceutically acceptable salt thereof, Af-(n-nonyl-)-l ,5-dideoxy- 
1,5-imino-D-glucitol, tetrabutyrate or a pharmaceutically acceptable salt thereof, and 
mixtures thereof; and 

wherein said nucleoside or nucleotide antiviral compound is (-)-2*-deoxy-3'- 
thiocy tidine-5 ? -triphosphate (3TC) . 

^ 58. A method for treating a hepatitis B virus infection in a human patient, 

comprising administering to said human patient from about 0. 1 mg/kg/day to about 100 
mg/kg/day of an TV-substituted- 1 ,5-dideoxy-l, 5 -imino-D-glucitol compound selected from 
the group consisting Af-(n-nonyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol or a pharmaceutically 
acceptable salt thereof, A^-(n-nonyl-)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate or 
a pharmaceutically acceptable salt thereof, and mixtures thereof, and from about 0.1 
mg/person/day to about 500 mg/person/day of (-^'-deoxy-S 1 -thiocy tidine-5* - 
triphosphate. 
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\5y. A method for treating a hepatitis virus infection in a mammal, comprising 
administering to said mammal an antiviral effective amount of at least one A^substituted- 
l,5-dideoxy-l,5-imino-D-glucitol compound of Formula I or a pharmaceutically 
acceptable salt thereof: 



substantially exclusive of the admini stration of a n antiviral composition comprising 
a nucleoside, a nucleotide, an immunomodulator, or an immunostimulant, 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl. 

60. The method of claim 59, further comprising administering said at least one 
A^-substituted-l,5-dideoxy-l,5-imino-D-glucitol compound of Formula I or 
pharmaceutically acceptable salt thereof in combination with a pharmaceutically 
acceptable carrier, excipient, or diluent. 

61. The method of claim 59, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20? and W, X, Y, and Z are each hydrogen. 



ox 




R 



(I) 



62. The method of claim 61, wherein R is nonyl. 
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63. The method of claim 59, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

64. The method of claim 63, wherein R is nonyl. 

65. The method of claim 64, wherein said alkanoyl is butanoyl. 

66. The method of claim 59, wherein said TV-substituted- 1 ,5-dideoxy-l ,5-imino-D- 
glucitol compound is selected from the group consisting of: 

Af-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-octyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
Af-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
TV-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-tridecyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
iV-(n-tetradecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
A^-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-heptadecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
A^n-octadecyl)- 1 ,5-dideoxy- 1 , 5-imino-D-glucitol ; 
Af-(n-nonadecyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
N-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate 
^-(n-octyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-decyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-dodecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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AKn-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

A^-(n-tetradecyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
25 AHn-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

7V-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

A^Kn-heptadecyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 

AT-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

AKn-nonadecyl)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetrabutyrate; 
30 A^-(n-eicosyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 

2 A42-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

7V-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

AK5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
H I Af-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

'~ *35 7V-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

N-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
M N-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

j;i A^(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

y 1 A^-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

40 AH10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

AH6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

A?-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

Af-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

A^(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
45 A^-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

Af-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

iV-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

Af-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
50 AH4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

Af-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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AH3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-pentylpentylhexyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
AHl-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(7-methyloctyl-)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
A^(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK9-methy ldecyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
7V-(10-methylundecyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
AT-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(4-cy clohexy lbuty 1)- 1 , 5 -dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AH2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH 1-cy clohexy lmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( 1 -phenylmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AH3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(7-oxa-n-decy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetraacetate ; 
iV-(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(3-oxa-n-nonyl)-l, 5-dideoxy- 1 ,5-imino-D-glucitol, tetraacetate; 
iV-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

67. The method of claim 59, wherein said pharmaceutically acceptable salt is 
selected from the group consisting of acetate, adipate, alginate, citrate, aspartate, 
benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, camphor sulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
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glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hy drobromide , hy droiodide , 2-hy droxy-ethanesulfonate , lactate , maleate , 
methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, palmoate, pectinate, 
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 

68. A method for treating a hepatitis virus infection in a mammal, comprising 
administering to said mammal an antiviral effective amount of at least one W-substituted- 
l,5-dideoxy-l,5-imino-D-glucitol compound of Formula I or a pharmaceutical^ 
acceptable salt thereof: 

ox 

oz 




(I) 

substantially exclusive of the administration of antiviral compounds other than 
compounds of Formula I, 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl. 

69. The method of claim 68, further comprising administering said at least one 
N-substituted-l,5-dideoxy-l,5-imino-D-glucitol compound of Formula I or 
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pharmaceutically acceptable salt thereof in combination with a pharmaceutically 
acceptable carrier, excipient, or diluent. 

70. The method of claim 68, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

71. The method of claim 70, wherein R is nonyl. 

72. The method of claim 68, wherein R is straight chain alkyl having a chain 
length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

73. The method of claim 72, wherein R is nonyl. 

74. The method of claim 73, wherein said alkanoyl is butanoyl. 

75. The method of claim 68, wherein said iV-substituted-1 ,5-dideoxy-l ,5-imino-D- 
glucitol compound is selected from the group consisting of: 

TV-(n-heptyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
7V-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 



5 



AHn-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
TV-(n-decyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
7V-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-pentadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
A^-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-octadecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 



10 
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35 



Af-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate 
W-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
W-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-undecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AKn-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(n-tridecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
7V-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
JV-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
^/-(n-nonadecyl)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetrabutyrate; 
AKn-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
W-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(10-methylundecyl)-l , 5-dideoxy- 1 ,5-imino-D-glucitol; 
AH6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(4-cyclohexylbutyl)-l , 5-dideoxy- 1 ,5-imino-D-glucitol; 
AH2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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Af-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
45 A^(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

7V-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

AK3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

A^-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

AH2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
50 A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

AT~(5-methy lhexy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
^ A^-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

J;: N-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

rn AT-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

Jj:: 55 AH7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

l _ AK8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

p j A^-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

= '] AT-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

£f N-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

60 AT-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

7V-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

AKl-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

A^-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

7V-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
65 AK3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

iV-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

7V-(7-oxa-n-decyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate ; 

Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
70 AK3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

N-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

A^-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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Af-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 

Af-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 

N-(7 ,10 , 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

76. The method of claim 68, wherein said pharmaceutically acceptable salt is 
selected from the group consisting of acetate, adipate, alginate, citrate, aspartate, 
benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, camphor sulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hydrobromide , hy droiodide , 2-hy droxy-ethanesulfonate , lactate , maleate , 
methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, palmoate, pectinate, 
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 

77. A pharmaceutical composition, comprising an antiviral effective amount of 
at least one TV-substituted- 1 ,5-dideoxy-l ,5-imino-D-glucitol compound of Formula I or a 
pharmaceutically acceptable salt thereof: 



ox 




(I) 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C^, branched chain alkyl having a chain length of C 3 to C20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; and 
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a pharmaceutical^ acceptable carrier, excipient,or diluent. 

78. The pharmaceutical composition of claim 77, wherein R is straight chain alkyl 
having a chain length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

79. The pharmaceutical composition of claim 78, wherein R is nonyl. 

80. The pharmaceutical composition of claim 77, wherein R is straight chain alkyl 
having a chain length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

81. The pharmaceutical composition of claim 80, wherein R is nonyl. 

82. The pharmaceutical composition of claim 81, wherein said alkanoyl is 
butanoyl. 

83 . The pharmaceutical composition of claim 77, wherein said TV-substituted- 1 ,5- 
dideoxy-l,5-imino-D-glucitol compound is selected from the group consisting of: 

AKn-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-nonyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-undecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AKn-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
TV-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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Af-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-eicosyl)-! ,5-dideoxy-l ,5-imino J D-glucitol; 
A^-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate 
7V-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
W-(n-decyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
^/-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-tetradecyl)- 1 ,5-dideoxy - 1 ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-hexadecyl)-l ,5-dideoxy r 1 ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-octadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AKn-nonadecyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A/-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
^-(S-methylnonyO-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(4-cyclohexy lbutyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol ; 
A^(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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N-( 1 -cy clohexy lmethy 1)- 1 , 5 -dideoxy- 1 , 5 -imino-D-glucitol ; 
7V-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK5-methylhexyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
Af-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKl-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( 1 -buty lbuty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
Af-(7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(9-methyldecyl)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetrabutyrate; 
AK10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(6-cy clohexy lhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(4-cy clohexy lbuty 1)-1 ,5-dkieoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKl-cy clohexy lmethy 1)-1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH 1-pheny lmethy 1)-1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-phenylpropyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(7-oxa-n-decyl)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetraacetate; 
7V-(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/ L (9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 



Case No. 3115 
EM048945676US 



94 



SRL 6109 
PATENT 



7V-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 

AT-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 

N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

84. The pharmaceutical composition of claim 77, wherein said pharmaceutical^ 
acceptable salt is selected from the group consisting of acetate, adipate, alginate, citrate, 
aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, camphor sulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hy drobromide , hy droiodide , 2-hy droxy-ethanesulfonate , lactate , maleate , 
methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, palmoate, pectinate, 
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 

85. A pharmaceutical composition, consisting essentially of an antiviral effective 
amount of at least one A^-substituted-l,5-dideoxy-l,5-imino-D-glucitol compound of 
Formula I or a pharmaceutical^ acceptable salt thereof: 




(I) 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 
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wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; and 

a pharmaceutically acceptable carrier, diluent, or excipient. 

86 . The pharmaceutical composition of claim 85 , wherein R is straight chain alky 1 
having a chain length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

87. The pharmaceutical composition of claim 86, wherein R is nonyl. 

88 . The pharmaceutical composition of claim 85, wherein R is straight chain alkyl 
having a chain length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

89. The pharmaceutical composition of claim 88, wherein R is nonyl. 

90. The pharmaceutical composition of claim 89, wherein said alkanoyl is 
butanoyl. 

91 . The pharmaceutical composition of claim 85, wherein said W-substituted-1 ,5- 
dideoxy-l,5-imino-D-glucitol compound is selected from the group consisting of: 

AHn-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-pentadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AT-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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Af-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-eicosyl)-l, 5-dideoxy- 1, 5-imino-D-glucitol; 
A^-(n-heptyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate 
^-(n-octyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-decyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-dodecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
7V-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-hexadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
7V-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(n-octadecyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AKn-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-eicosyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate; 
N-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHl-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^l-butylbutyO-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A?-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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AH4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AT-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(5-methylhexyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
AH3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-pentylpentylhexyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
7V-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH9-methyldecyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( 10-methylundecyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol, tetrabutyrate; 
AK6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A44-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
JV-(6-phenylhexyl)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetrabutyrate; 
A47-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
Af-(3-oxa-n-decyl)-l,5-dideoxy-l, 5-imino-D-glucitol; 
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AT-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-gIucitol; 
W-(3-oxa-n-nonyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
A^-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 



92. The method of claim 85, wherein said pharmaceutically acceptable salt is 
-selected from the group consisting of acetate, adipate, alginate, citrate, aspartate, 

benzoateT^feerfczenesulfonate, bisulfate, butyrate, camphorate, camphor sulfonate, 
digluconate, cyclopentailep^ionate, dodeaylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanc^gte, hexanoate, fumarate, hydrochloride, 
hydrobromide, hydroiodide, 2-hydroxy-etiJairesiilfonate, lactate, maleate, 
methanesulf onate , nicotinate , 2-naphthalenesulfonate , oxalateT^palinoate , pectinate , 
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinateT^tarttate, 
thiocyanate, tosylate, mesylate, and undecanoate. ^""""^ 

93. A pharmaceutical composition, comprising an antiviral effective amount of ^ 
at least one A^-substituted-l,5-dideoxy-l,5-imino-D-glucitol compound of Formula I or a 
pharmaceutically acceptable salt thereof: 




oz 



(I) 

substantially free of a nucleoside, nucleotide, immunomodulator, or 
immunostimulant , 
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wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; and 

a pharmaceutical^ acceptable, carrier, diluent, or excipient. 

94 . The pharmaceutical composition of claim 93 , wherein R is straight chain alkyl 
having a chain length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

95. The pharmaceutical composition of claim 94, wherein R is nonyl. 

96. The pharmaceutical composition of claim 93 , wherein R is straight chain alkyl 
having a chain length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

97. The pharmaceutical composition of claim 96, wherein R is nonyl. 

98. The pharmaceutical composition of claim 97, wherein said alkanoyl is 
butanoyl. 

99. The pharmaceutical composition of claim 93, wherein said TV-substituted- 1 ,5- 
dideoxy-l,5-imino-D-glucitol compound is selected from the group consisting of: 

Af-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AT-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-decyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
A^-(n-undecyl)-l ,5-dideoxy-l, 5-imino-D-glucitol; 
Af-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AT-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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AHn-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
TV-(n-pentadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
AKn-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-octadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
AHn-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-hepty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabuty rate 
AHn-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
A^-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabuty rate; 
7V-(n-decy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
A^-(n-undecy 1)-1, 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-tridecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AKn-tetradecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-octadecyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
A^-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Ar-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHS-methylhexyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol; 
7V-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHl-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHl-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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AK9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(10-methylundecyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
7V-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(6-pheny lhexyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AH2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH4-ethylhexyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A^-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHl-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH9-methyldecy 1)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AH10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
W-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 



Case No. 3115 

EM048945676US 



102 



SRL 6109 
PATENT 



AH7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
AH3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
A^-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7 9 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

100. The pharmaceutical composition of claim 93 , wherein said pharmaceutical^ 
acceptable salt is selected from the group consisting of acetate, adipate, alginate, citrate, 
aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hydrobr omide , hydroiodide , 2-hy dr oxy-ethanesulfonate , lactate , maleate , 
methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, palmoate, pectinate, 
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 

101 . A pharmaceutical composition, comprising an antiviral effective amount of 
at least one TV-substituted- 1 ,5-dideoxy-l, 5-imino-D-glucitol compound of Formula I or a 
pharmaceutical^ acceptable salt thereof: 



ox 
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(I) 

substantially free of antiviral compounds other than compounds of Formula I, 

wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; and 

a pharmaceutically acceptable, carrier, diluent, or excipient. 

102. The pharmaceutical composition of claim 101, wherein R is straight chain 
alkyl having a chain length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

103. The pharmaceutical composition of claim 102, wherein R is nonyl. 

104. The pharmaceutical composition of claim 101, wherein R is straight chain 
alkyl having a chain length of C 7 to C^, and W, X, Y, and Z are each alkanoyl. 

105. The pharmaceutical composition of claim 104, wherein R is nonyl. 

106. The pharmaceutical composition of claim 105, wherein said alkanoyl is 
butanoyl. 

107. The pharmaceutical composition of claim 101, wherein said W-substituted- 
l,5-dideoxy-l,5-imino-D-glucitol compound is selected from the group consisting of: 

A^(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-nony 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
TV-(n-decyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol; 
AHn-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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30 



AHn-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

iV-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

iV-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

^-(n-pentadecyO-l ,5-dideoxy-l ,5-imino-D-glucitol; 

AHn-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

AKn-heptadecyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 

AKn-octadecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 

A^-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

A^-(n-eicosyl)-l,5-dideoxy-l,5-imino-D-glucitol; 

A^-(n-heptyl)-! , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate 

A^-(n-octyl)-l , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 

AKn-nonyl)-l, 5-dideoxy- 1, 5-imino-D-glucitol, tetrabutyrate; 

iV-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

AHn-undecyl)-l, 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 

Af-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-tetradecyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-hexadecyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
AKn-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-octadecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-nonadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
iV-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHl-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(l-butylbutyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
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AK7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(8-methylnonyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol ; 
AH9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(10-methylundecyl)-l ,5-dideoxy-l i5-imino-D-glucitol; 
AH6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
^-(l-phenylmethyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(3-phenylpropyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHl-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
//-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH7-methyloctyl-)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A/HS-methylnonyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
7V-(9-methy ldecyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate; 
AH10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKl-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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W-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(7-oxa-n-decy 1)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol ; 
7V-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
A^-(3-oxa-n-decyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol ; 
Af-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
7V-(3-oxa-n-nonyl)-l,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

108 . The pharmaceutical composition of claim 101, wherein said pharmaceutical^ 
acceptable salt is selected from the group consisting of acetate, adipate, alginate, citrate, 
aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, camphor sulfonate, 
digluconate, cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hydrobromide , hydroiodide , 2-hydroxy-ethanesulf onate , lactate , maleate , 
methanesulfonate, nicotinate, 2-naphthalenesulf onate, oxalate, palmoate, pectinate, 
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, mesylate, and undecanoate. 

— 109. A composition, comprising at least one TV-substituted- 1 ,5-dideoxy-l ,5-imino- fr 
D-glucitol compound of Formula I or a pharmaceutical^ acceptable salt thereof: 



ox 




R 
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Af-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK9-methyldecyl)-l ,5-dideoxy-l ,5-iihino-D-glucitol; 
Af-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(4-cyclohexylbutyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol; 
Af-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-propylhexyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( 10-methylundecyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AK6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH2-cyclohexylethyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AT-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
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7V-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
^/-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

10 A?-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

15 AKn-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

O A^-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

m 7V-(n-hepty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate 

11 Af-(n-octyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
[H A/-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
23Q Af-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
p iV-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
I : f iV-(n-dodecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Hi N-(n-tridecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
ji A/-(n-tetradecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
25 AT-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

AKn-hexadecyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 

7V-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

iV-(n-octadecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 

N-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
30 Af-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 

AK2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

iV-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

AK5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

A/-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
35 AHl-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 

7V-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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(I) 



wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxy alkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 



an antiviral compound selected from the group consisting of a nucleoside antiviral 
compound, a nucleotide antiviral compound, an immunomodulator, an immunostimulant, 
and mixtures thereof. 

110. The composition of claim 109, wherein R is straight chain alkyl having a 
chain length of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

111. The composition of claim 1 10, wherein R is nonyl. 

112. The composition of claim 109, wherein R is straight chain alkyl having a 
chain length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

113. The composition of claim 112,^ wherein R is nonyl. 

114. The composition of claim 113, wherein said alkanoyl is butanoyl. 

1 15. The composition of claim 109, wherein said Af-substituted-l,5-dideoxy-l,5- 
imino-D-glucitol compound is selected from the group consisting of: 

N-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 



10 



of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; and 



5 



A^-(n-nonyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
iV-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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Af-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
Af-(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
Af-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

116. The composition of claim 109, wherein said nucleoside or nucleotide 
antiviral compound is selected from the group consisting of: 

( + )-cis-5-fluoro-l-[2-(hydroxy-methyl)-[l ,3-oxathiolan-5-yl]cytosine; 
(-)-2 ' -deoxy-3 ' -thiocy tidine-5 ' -triphosphate (3TC) ; 

(-)-cis-5-fluoro-l-[2-(hydroxy-methyl)-[l,3-oxathiolan-5-yl]cytosine (FTC); 
(-)2',3\ dideoxy-3' -thiacy tidine [(-)-SddC]; 

1 -(2 1 -deoxy-2 ' -fluoro-beta-D-arabinofuranosy l)-5-iodocy tosine (FI AC) ; 
1 -(2 ' -deoxy-2 ' -fluoro-beta-D-arabinofuranosy l)-5-iodocytosine triphosphate 
(FIACTP); 

1 -(2 ' -deoxy-2 1 -fluoro-beta-D-arabinofuranosy l)-5-methy luracil (FM AU) ; 
l-beta-D-ribofuranosyl-l,2,4-triazole-3-carboxamide; 

2 * , 3 ' -dideoxy-3 ' -fluoro-5-methy 1-dexocy tidine (FddMeCy t) ; 
2 ' ,3 * -dideoxy-3 ' -chloro-5-methyl-dexocy tidine (ClddMeCyt) ; 
2 * , 3 ' -dideoxy-3 * -amino-5-methy 1-dexocy tidine ( AddMeCyt) ; 
2' ,3 '-dideoxy-3 ' -fluoro-5-methyl-cytidine (FddMeCyt); 

V ^'-dideoxy-S'-chloro-S-methyl-cytidine (ClddMeCyt); 
2 ' , 3 ' -dideoxy-3 ' -amino-5-methy 1-cy tidine (AddMeCyt) ; 
2 1 , 3 ' -dideoxy-3 ' -fluorothymidine (FddThd) ; 
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2 ' , 3 ' -dideoxy-beta-L-5-fluorocy tidine (beta-L-FddC) ; 

2 1 ,3 ' -dideoxy-beta-L-5-thiaeytidine; 

2' ,3'-dideoxy-beta-L-5-cytidine (beta-L-ddC); 

9-( 1 ,3-dihydroxy-2-propoxymethyl)guanine; 

2 ' -deoxy-3 ' -thia-5-fluorocytosine; 

3 '-amino-5-methyl-dexocy tidine (AddMeCyt); 

2-amino- 1 , 9- [(2-hydroxymethy 1- 1 -(hydroxy methy l)ethoxy] methyl] -6H-purin-6-one 



2-[2-(2-amino-9H-purin-9y)ethyl]-l ,3-propandil diacetate (famciclovir); 
2-amino-l,9-dihydro-9-[(2-hydroxy-ethoxy)methyl]6H-purin-6-one (acyclovir); 
9-(4-hydroxy-3-hydroxymethyl-but- l-yl)guanine (penciclovir) ; 
9-(4-hydroxy-3-hydroxymethyl-but-l-yl)-6-deoxy-guanine, diacetate (famciclovir); 
3 ' -azido-3 * -deoxy thymidine ( AZT) ; 
3 '-chloro-5-methyl-dexocy tidine (ClddMeCyt); 

9-(2-phosphonyl-methoxyethyl)-2' ,6'-diaminopurine-2' ,3 ' -dideoxy riboside; 

9-(2-phosphonylmethoxyethyl)adenine (PME A) ; 

acyclovir triphosphate (ACVTP); 

D-carbocy clic-2 ' -deoxy guanosine (CdG) ; 

dideoxy-cy tidine ; 

dideoxy-cytosine (ddC); 

dideoxy-guanine (ddG); 

dideoxy-inosine (ddl); 

E-5-(2-bromovinyl)-2 1 -deoxyuridine triphosphate; 
fluoro-arabinofuranosyl-iodouracil; 

1 -(2 1 -deoxy-2 ' -fluoro- 1 -beta-D-arabinofuranosy l)-5 -iodo-uracil (FI AU) ; 
stavudine; 

9-beta-D-arabinofiiranosyl-9H-purine-6-amine monohydrate (Ara-A); 
9-beta-D-arabinofuranosy l-9H-purine-6-amine-5 ' -monophosphate monohydrate 



(gancyclovir); 



(Ara-AMP); 
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2-deoxy-3 ' -thia-5-fluorocytidine; 
2 3 1 -dideoxy-guanine ; and 
2 1 , 3 ' -dideoxy-guanosine . 

1 17. The composition of claim 109, wherein said //-substituted- 1 ,5-dideoxy-l ,5- 
imino-D-glucitol compound is selected from the group consisting of AKn-nonyl-)-l,5- 
dideoxy- 1 ,5-imino-D-glucitol or a pharmaceutically acceptable salt thereof, AT-(n-nonyl-)- 
l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate or a pharmaceutically acceptable salt 
thereof, and mixtures thereof; and 

wherein said nucleoside or nucleotide antiviral compound is (-)-2'-deoxy-3 f - 
thiocy tidine-5 ' -triphosphate (3TC) . 

118. A pharmaceutical composition, comprising: / 
a first amount of at least one A^-substituted-l,5-dideoxy-l,5-Lmino-D-glucitol 

compound of Formula I or a pharmaceutically acceptable salt thereof: 



wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C^, branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; 



ox 




R 



(I) 
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a second amount of an antiviral compound selected from the group consisting of 
a nucleoside antiviral compound, a nucleotide antiviral compound, an immunomodulator, 
and immunostimulant, and mixtures thereof; and 

a pharmaceutical^ acceptable carrier, diluent, or excipient, 
wherein said first and second amounts of said compounds together comprise an 
antiviral effective amount of said compounds. 

119. The pharmaceutical composition of claim 118, wherein R is straight chain 
alkyl having a chain length of C 7 toC 20 , and W, X, Y, and Z are each hydrogen. 

120. The pharmaceutical composition of claim 119, wherein R is nonyl. 

121. The pharmaceutical composition of claim 118, wherein R is straight chain 
alkyl having a chain length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

122. The pharmaceutical composition of claim 121, wherein R is nonyl. 

123. The pharmaceutical composition of claim 122, wherein said alkanoyl is 
butanoyl. 

124. The pharmaceutical composition of claim 118, wherein said iV-substituted- 
l,5-dideoxy-l,5-imino-D-glucitol compound is selected from the group consisting of: 

7V-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(n-undecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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AKn-tetradecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
A^-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
JV-(n-hexadecyl)-l ,5-dideoxy-l , 5-imino-D-glucitol; 
AHn-heptadecyl)-l ,5-dideoxy-l , 5-imino-D-glucitol; 
7V-(n-octadecyl)-l ,5-dideoxy-l , 5-imino-D-glucitol; 
Af-(n-nonadecyl)-l ,5-dideoxy-l , 5-imino-D-glucitol; 
A^-(n-eicosyl)-l ,5-dideoxy-l , 5-imino-D-glucitol; 
7V-(n-heptyl)-l ,5-dideoxy-l , 5-imino-D-glucitol, tetrabutyrate 
AHn-octyl)-l , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-nonyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
A?-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-pentadecyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AT-(n-hexadecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
W-(n-heptadecyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AHn-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
TV-(n-nonadecyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
A/-(n-eicosyl)- 1 ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AH2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(5-methy lhexyl)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
7V-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHl-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Ar-(7-methy locty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
Af-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 




• 
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7V-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(10-methyIundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH4-cyclohexylbutyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol; 
AT-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(l-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK3-(4-methyl)-phenylpropyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
AK6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
W-(3-propy lhexy 1)-1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKl-pentylpenty lhexy 1)-1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHl-butylbutyl)-l ,5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
AK7-methy locty 1-)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AK8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK9-methyldecyl)-l ,5-didepxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH6-cyclohexy lhexy 1)- 1 , 5-dideoxy- 1, 5-imino-D-glucitol , tetrabutyrate; 
A^-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHl-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( 1 -pheny lmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
AH3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH6-pheny lhexy 1)-1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 



• 
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AK7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
A^(3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
Af-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7 y 10, 13-trioxa-n-tetradecyl)-l,5-dideoxy-l ,5-imino-D-glucitol. 

125. The pharmaceutical composition of claim 118, wherein said nucleoside or 
nucleotide antiviral compound is selected from the group consisting of: 

( + )-cis-5-fluoro-l-[2-(hydroxy-methyl)-[l ,3-oxathiolan-5-yl]cytosine; 
(-)-2 ' -deoxy-3 * -thiocy tidine-5 ' -triphosphate (3TC) ; 

(-)-cis-5-fluoro-l-[2-(hydroxy-methyl)-[l,3-oxathiolan-5-yl]cytosine (FTC); 
(-)2',3", dideoxy-3' -thiacy tidine [(-)-SddC]; 

1 -(2 ' -deoxy-2 ' -fluoro-beta-D-arabinofuranosy l)-5-iodocytosine (FI AC) ; 

1 -(2 1 -deoxy-2 ' -fluoro-beta-D-arabinofuranosy l)-5-iodocy tosine triphosphate 



1 -(2 1 -deoxy-2 ' -fluoro-beta-D-arabinofuranosy l)-5-methy luracil (FM AU) ; 

1 -beta-D-r ibofur ano sy 1- 1 , 2 , 4-tr iazole-3 -carboxamide ; 

2 ' , 3 ' -dideoxy-3 * -fluoro-5-methy 1-dexocy tidine (FddMeCy t) ; 
2 ' , 3 ' -dideoxy-3 ' -chloro-5-methy 1-dexocy tidine (ClddMeCy t) ; 
2 1 , 3 ' -dideoxy-3 * -amino-5-methy 1-dexocy tidine ( AddMeCy t) ; 
2 ' , 3 ' -dideoxy-3 * -fluoro-5-methy 1-cy tidine (FddMeCy t) ; 

2 * , 3 * -dideoxy-3 ' -chloro-5-methy 1-cy tidine (ClddMeCyt) ; 
2 ' , 3 1 -dideoxy-3 ' -amino-5-methy 1-cy tidine (AddMeCy t) ; 
2 ' , 3 ' -dideoxy-3 ' -fluorothy midine (FddThd) ; 

2 ' , 3 ' -dideoxy-beta-L-5-fluorocy tidine (beta-L-FddC) ; 
2' ,3 '-dideoxy-beta-L-5-thiacytidine; 



(FIACTP); 



Case No. 3115 

EM048945676US 



117 



SRL 6109 
PATENT 



2 ' , 3 ' -dideoxy-beta-L-5-cy tidine (beta-L-ddC) ; 

9-( 1 , 3 -dihy droxy-2-propoxy methy l)guanine ; 

2' -deoxy-3 ? -thia-5-fluorocytosine; 

3 ' -amino-5-methy 1-dexocy tidine ( AddMeCy t) ; 

2-amino-l,9-[(24iydroxymethyl-l-(hydroxym 



2-[2-(2-amino-9H-purin-9y)ethyl]-l ,3-propandil diacetate (famciclovir); 
2-amino- 1 , 9-dihy dro-9- [(2-hy droxy-ethoxy )methy 1] 6H-purin-6-one (acyclovir) ; 
9-(4-hydroxy-3-hydroxymethyl-but-l-yl)guanine (penciclovir); 
9-(4-hydroxy-3-hydroxymethyl-but-l-yl)-6^eoxy-guanine, diacetate (famciclovir); 
3* -azido-3'-deoxy thymidine (AZT); 
3 ' -chloro-5-methyl-dexocytidine (ClddMeCyt) ; 

9-(2-phosphony 1-methoxy ethy l)-2 f , 6 1 -diaminopurine-2 f , 3 1 -dideoxy riboside ; 

9-(2-phosphony lmethoxyethyl)adenine (PMEA) ; 

acyclovir triphosphate (ACVTP); 

D-carbocyclic-2 r -deoxy guanosine (CdG) ; 

dideoxy-cy tidine ; 

dideoxy-cytosine (ddC); 

dideoxy-guanine (ddG); 

dideoxy-inosine (ddl); 

E-5-(2-bromovinyl)-2 ' -deoxyuridine triphosphate; 
fluoro-arabinofuranosyl-iodouracil; 

1 -(2 ' -deoxy-2 ' -fluoro- 1 -beta-D-arabinofuranosyl)-5-iodo-uracil (FIAU) ; 
stavudine; 

9-beta-D-arabinofixranosyl-9H-purine-6-amine monohydrate (Ara-A); 
9-beta-D-arabinofuranosy l-9H-purine-6-amine-5 1 -monophosphate monohydrate 



(gancyclovir); 



(Ara-AMP); 



2-deoxy-3 1 -thia-5-fluorocytidine; 
2 , ,3'-dideoxy-guanine; and 
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2 ' , 3 1 -dideoxy-guanosine . 

126. The pharmaceutical composition of claim 118, wherein said Af-substituted- 
1 , 5-dideoxy- 1 ,5-imino-D-glucitol compound is selected from the group consisting of N-(n- 
nonyl-)-l,5-dideoxy-l,5-imino-D-glucitol or a pharmaceutically acceptable salt thereof, 
N-(n-nonyl-)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate or a pharmaceutically 
acceptable salt thereof, and mixtures thereof; and 

wherein said nucleoside or nucleotide antiviral compound is (-)-2'-deoxy-3 ! - 
thiocy tidine-5 ' -triphosphate (3TC) . 

127. A pharmaceutical composition for treating a hepatitis B virus infection in a 
mammal, comprising: 

from about 0. 1 mg to about 100 mg of at least one ^/-substituted- 1 ,5-dideoxy-l ,5- 
imino-D-glucitol compound of Formula I or a pharmaceutically acceptable salt thereof: 



wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxy alkyl, arylalkyl, and cycloalkylalkyl, and 



ox 




R 



(I) 



wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; 
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from about 0.1 mg to about 500 mg of a compound selected from the group 
consisting of a nucleoside antiviral compound, a nucleotide antiviral, and mixtures 



a pharmaceutically acceptable carrier, diluent, or excipient. 

128. The pharmaceutical composition of claim 127, wherein R is straight chain 
alkyl having a chain length of C 7 to C^, and W, X, Y, and Z are each hydrogen. 

129. The pharmaceutical composition of claim 128, wherein R is nonyl. 

130. The pharmaceutical composition of claim 127, wherein R is straight chain 
alkyl having a chain length of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

131. The pharmaceutical composition of claim 130, wherein R is nonyl. 

132. The pharmaceutical composition of claim 131, wherein said alkanoyl is 
butanoyl. 

133. The pharmaceutical composition of claim 127, wherein said N-substituted- 
l,5-dideoxy-l,5-imino-D-glucitol compound is selected from the group consisting of: 

7V-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
TV-(n-octyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 



15 



thereof; and 



10 



5 



AT-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-decyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-dodecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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Af-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHn-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(n-heptyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate 
W-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-tetradecyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
TV-(n-heptadecyl)- 1 , 5-dideoxy- 1 ,5-imino-D-glucitol , tetrabutyrate; 
JV-(n-octadecyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-eicosyl)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetrabutyrate; 
A^-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
^/-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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A^(6-cyclohexylhexyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
7V-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-( 1 -cy clohexy lmethy 1)- 1 ,5-dideoxy- 1 , 5-imino-D-glucitol ; 
N-( 1 -pheny lmethy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AH3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A/ r -(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-pentylpentylhexyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(2-cy clohexy lethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH 1-cy clohexy lmethy 1)-1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(l-phenylmethyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(3-phenylpropyl)-l ,5-dideoxy-l, 5-imino-D-glucitol, tetrabutyrate; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
//-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(7-oxa-n-decyl)-l,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
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AH3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
N-(3-oxa-n-nonyl)-l,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

134. The pharmaceutical composition of claim 127, wherein said nucleoside or 
nucleotide antiviral compound is selected from the group consisting of: 

( + )-cis-5-fluoro-l-[2-(hydroxy-methyl)-[l ,3-oxathiolan-5-yl]cytosine; 
(-)-2 ' -deoxy-3 ' -thiocy tidine-5 1 -triphosphate (3TC) ; 

(-)-cis-5-fluoro-l-[2-(hydroxy-methyl)-[l,3-oxathiolan-5-yl]cytosine (FTC); 
(-)2\3\ dideoxy-3'-thiacytidine [(-)-SddC]; 

1 -(2 1 -deoxy-2 ' -fluoro-beta-D-arabinofuranosy l)-5-iodocy tosine (FI AC) ; 

1 -(2 ' -deoxy-2 ' -fluoro-beta-D-arabinofuranosy l)-5-iodocy tosine triphosphate 



1 -(2 ' -deoxy-2 * -fluoro-beta-D-arabinofuranosyl)-5-methy luracil (FM AU) ; 
l-beta-D-ribofuranosyl-l,2,4-triazole-3-carboxamide; 
2\3'-dideoxy-3 f -fluoro-5-methyl-dexocytidine (FddMeCyt); 

2 3 ' -dideoxy-3 ' -chloro-5 -methy 1-dexocy tidine (ClddMeCy t) ; 

2 * , 3 1 -dideoxy-3 ' -amino-5-methy 1-dexocy tidine ( AddMeCy t) ; 
2 * , 3 ' -dideoxy-3 ' -fluoro-5-methy 1-cytidine (FddMeCyt) ; 

2 ' , 3 ' -dideoxy-3 ' -chloro-5-methy 1-cytidine (ClddMeCyt) ; 

2 \ 3 ' -dideoxy-3 ' -amino-5-methy 1-cytidine (AddMeCy t) ; 

2 ' , 3 ' -dideoxy-3 ' -fluorothymidine (FddThd) ; 

2' ,3'-dideoxy-beta-L-5-fluorocytidine (beta-L-FddC); 

2 ' , 3 1 -dideoxy-beta-L-5-thiacy tidine ; 

2 ' , 3 ' -dideoxy-beta-L-5-cy tidine (beta-L-ddC) ; 

9-( 1 , 3 -dihydroxy-2-propoxymethy l)guanine ; 



(FIACTP); 
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2 ' -deoxy-3 ' -thia-5-fluorocytosine ; 

3 '-amino-5-methyl-dexocy tidine (AddMeCyt); 

2-amino-l,9-[(2-hydroxymethyl-l-(hydroxymeto^^ 



2-[2-(2-amino-9H-purin-9y)ethyl]-l ,3-propandil diacetate (famciclovir); 
2-amino-l,9-dihydro-9-[(2-hydroxy-ethoxy)methyl]6H-purin-6-one (acyclovir); 
9-(4-hydroxy-3-hydroxymethy 1-but- 1 -y l)guanine (penciclovir) ; 
9-(4-hydroxy-3-hydroxymethyl-but-l-yl)-6Hleoxy-guanine, diacetate (famciclovir); 
3 ' -azido-3 1 -deoxy thymidine ( AZT) ; 
3 ' -chloro-5-methy 1-dexocy tidine (ClddMeCy t) ; 

9-(2-phosphonyl-methoxyethyl)-2 ',6 ' -diaminopurine-2 \ 3 ' -dideoxy riboside; 

9-(2-phosphony lmethoxy ethy l)adenine (PME A) ; 

acyclovir triphosphate (ACVTP); 

D-carbocy clic-2 1 -deoxy guanosine (CdG) ; 

dideoxy -cy tidine ; 

dideoxy-cytosine (ddC); 

dideoxy-guanine (ddG); 

dideoxy-inosine (ddl); 

E-5-(2-bromovinyl)-2 , -deoxyuridine triphosphate; 
fluoro-arabinofuranosy 1-iodouracil ; 

1 -(2 ' -deoxy-2 ' -fluoro- 1 -beta-D-arabinoftiranosy l)-5-iodo-uracil (FI AU) ; 
stavudine; 

9-beta-D-arabinofuranosyl-9H-purine-6-amine monohydrate (Ara-A); 
9-beta-D-arabinofuranosy l-9H-purine-6-amine-5 ' -monophosphate monohydrate 



(gancyclovir); 



(Ara-AMP); 



2-deoxy-3 1 -thia-5-fluorocy tidine ; 
2 f , 3 1 -dideoxy-guanine ; and 
2 ' , 3 * -dideoxy-guanosine . 
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135. The pharmaceutical composition of claim 127, wherein said W-substituted- 
1 ,5-dideoxy-l ,5-imino-D-glucitol compound is selected from the group consisting of Af-(n- 
nonyl-)-l,5-dideoxy-l,5-imino-D-glucitol or a pharmaceutically acceptable salt thereof, 
iV-(n-nonyl-)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate or a pharmaceutically 
acceptable salt thereof, and mixtures thereof; and 

wherein said nucleoside or nucleotide antiviral compound is (-^'-deoxy-S'- 
thiocytidine-5 ' -triphosphate (3TC) . 



/ human patient, comprising: 

from about 0. 1 mg to about 100 mg of an Af-substituted-1 ,5-dideoxy-l ,5-imino-D- 
glucitol compound selected from the group consisting of Af-(n-nonyl)-l,5-dideoxy-l,5- 



1,5-imino-D-glucitol, tetrabutyrate or a pharmaceutically acceptable salt thereof, and 
mixtures thereof; 

from about 0. 1 mg to about 500 mg of (-)-2' -deoxy-3 ' -thiocytidine-5 ' -triphosphate; 

and 

a pharmaceutically acceptable carrier, diluent, or excipient. 

137. A salt, comprising an A^-substituted-l,5-dideoxy-l,5-imino-D-glucitol 
compound of Formula I: 




136. A pharmaceutical composition for treating a hepatitis B virus infection in a f 



imino-D-glucitol or a pharmaceutically acceptable salt thereof, AHn-nonyl)-l,5-dideoxy- 



ox 




OZ 



R 



(I) 
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wherein R is selected from the group consisting of straight chain alkyl having a 
chain length of C 7 to C 20 , branched chain alkyl having a chain length of C 3 to C 20 in the 
main chain, alkoxyalkyl, arylalkyl, and cycloalkylalkyl, and 

wherein W, X, Y and Z are each independently selected from the group consisting 
of hydrogen, alkanoyl, aroyl, and trifluoroalkanoyl; and 

a compound selected from the group consisting of a nucleoside having an acidic 
moiety and a nucleotide. 

138. The salt of claim 137, wherein R is straight chain alkyl having a chain length 
of C 7 to C 20 , and W, X, Y, and Z are each hydrogen. 

139. The salt of claim 138, wherein R is nonyl. 

140. The salt of claim 137, wherein R is straight chain alkyl having a chain length 
of C 7 to C 20 , and W, X, Y, and Z are each alkanoyl. 

141. The salt of claim 140, wherein R is nonyl. 

142. The salt of claim 141, wherein said alkanoyl is butanoyl. 

143 . The salt of claim 137, wherein said Af-substituted- 1 ,5-dideoxy-l ,5-imino-D- 
glucitol compound is selected from the group consisting of: 

Af-(n-heptyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(n-octyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
JV-(n-decy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
A^(n-undecyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
AT-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
;V-(n-tridecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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15 



A^(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-octadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(n-eicosyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AKn-hepty 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabuty rate 
AHn-octy 1)- 1 , 5 -dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
7V-(n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
iV-(n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AKn-undecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(n-dodecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(n-tridecyl)-! ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
//-(n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-pentadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-hexadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-(n-heptadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AHn-octadecyl)- 1, 5-dideoxy- 1, 5-imino-D-glucitol, tetrabutyrate; 
AKn-nonadecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
7V-(n-eicosyl)-l, 5-dideoxy- 1 ,5-imino-D-glucitol, tetrabutyrate; 
7V-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH5-methy lhexy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 
AH3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
Af-(l-pentylpenty lhexy 1)-1 ,5-dideoxy-l ,5-imino-D-glucitol; 
AT-(l-butylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(7-methyloctyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
iV-(8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 




* 
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Af-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK10-methylundecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(6-cyclohexylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(4-cyclohexylbutyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
7V-(2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHl-cyclohexylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AHl-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(3-(4-methyl)-phenylpropyl)-l,5-dideoxy-l,5-imino-D-glucitol; 
AH6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
A^-(2-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH4-ethylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK5-methylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK3-propylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-pentylpentylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-butylbutyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
AK7-methyloctyl-)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AK8-methylnonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AT-(9-methyldecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
N-( 1 0-methy lundecy 1)- 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate ; 
A^-(6-cyclohexylhexyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
AH4-cyclohexylbutyl)- 1 ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH2-cyclohexylethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-cyclohexylmethyl)-l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; 
A^-(l-phenylmethyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH3-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^-(3-(4-methyl)-phenylpropyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
AH6-phenylhexyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
Af-(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
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AH7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetrabutyrate; 
A^(7-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
AH3-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AH9-oxa-n-decyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
AK7-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; 
N-(3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol, tetraacetate; 
AK3-oxa-n-nonyl)-l ,5-dideoxy-l ,5-imino-D-glucitol; and 
N-(7, 10, 13-trioxa-n-tetradecyl)-l ,5-dideoxy-l ,5-imino-D-glucitol. 

144. The salt of claim 137, wherein said nucleoside having an acidic moiety is 
selected from the group consisting of compounds of Formula II, III, IV, V, and VI. 

145. The salt of claim 137, wherein said nucleotide is selected from the group 
consisting of compounds of Formula II, III, IV, V, and VI. 

146. The salt of claim 145, wherein said nucleotide is selected from the group 
consisting of: 

(-)-2 ' -deoxy-3 ' -thiocy tidine-5 ' -triphosphate (3TC) ; 

l-Cl'-deoxy-l'-fluoro-beta-D-arabinofuranosyO-S-iodocytosine triphosphate 

(FIACTP); 

acyclovir triphosphate (ACVTP); 
E-5-(2-bromovinyl)-2'-deoxyuridine triphosphate; and 

9-beta-D-arabinofuranosyl-9H-purine-6-amine-5 ' -monophosphate monohydrate 
(Ara-AMP). 

147. The salt of claim 137, wherein: 

said A^substimted-l,5-dideoxy-l,5-imino-D-glucitol compound is selected from 
the group consisting of A^-(n-nonyl)-l,5-dideoxy-l,5-imino-D-glucitol and AT-(n-nonyl)- 
l,5-dideoxy-l,5-imino-D-glucitol, tetrabutyrate; and 
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said nucleotide is (-J-l'-deoxy-S'-thiocytidine-S 1 -triphosphate. 

148. A method, comprising reacting A^-(n-nonyl)-l,5-dideoxy-l,5-imino-D- ^ 
glucitol and (-)-2 f -deoxy-3'-thiocytidine-5 ! -triphosphate under salt-forming conditions. 

149. A salt formed by the method of claim 148. 



